Molecular basis of IsK protein regulation by oxidation or chelation.
Slowly activating IsK channels were expressed in Xenopus oocytes and exposed to oxidative agents. Oxidative treatment reduced the resulting current IsK, while no inhibition was observed for IsK protein mutants carrying a Ser mutation instead of a highly conserved Cys residue in the intracellular domain. In contrast, Hg2+, which may not only oxidize thiol groups but also form chelates with dibasic amino acids, caused a use-dependent, positive regulation of IsK. This effect was reversed in an IsK protein mutant with a deletion in the extracellular domain. These data suggest opposite effects of peroxides and Hg2+ on IsK, a peroxide-mediated IsK inhibition by intracellular oxidation and a Hg(2+)-mediated IsK increase, caused by extracellular Hg2+ chelation of the IsK protein.